
Elementary Formal Logic      Chapter 4 

B1: Premises: (P→Q), P. Conclusion: Q 

 

B2: Premises: (P→Q), ~Q. Conclusion: ~P 

 

 

1  (PQ) Premise 

2  P  Premise 

3  Q         , 
 

 

1  (PQ) Premise 

2  ~Q  Premise 

3  ~P         , 
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B3: Premises: ~~Q. Conclusion: Q 

B4: Premises: ~Q, (~Q→S). Show: S. 

  

 

1  ~~Q Premise 

2  Q         , 
 

 

1  ~Q Premise 

2  (~QS)  Premise 

3  S         , 
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B5: Premises: (S → ~Q), (P → S), ~~P. Show: ~Q. 

 

B6: Premises: (T → P), (Q → S), (S → T), ~P. Show: ~Q. 

 

1  (S~Q) Premise 

2  (PS)  Premise 

3  ~~P  Premise 

4  P      ,  

5  S      , 

6  ~Q      , 
 

 

1  (TP) Premise 

2  (QS)  Premise 

3  (ST)  Premise 

4  ~P  Premise 

5  ~T      ,  

6  ~S      , 

7  ~Q      , 
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B7: Premises: R, P, (P → (R → Q)). Show: Q. 

 

B8: Premises: ((R → S) → Q), ~Q, (~(R → S) → V). Show: V. 

 

1  R Premise 

2  P  Premise 

3  (P(RQ))  Premise 

4  (RQ)      , 

5  Q      ,  
 

 

1  ((RS) Q) Premise 

2  ~Q  Premise 

3  ((~(RS) V)  Premise 

4  ~(RQ)      , 

5  V      ,  
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B9: Premises: (P → (Q → R)), ~(Q → R). Show: ~P. 

 

B10: Premises: (~(Q → R) →P), ~P, Q. Show: R. 

 

1  (P(QR))  Premise 

2  ~(QR)  Premise 

3  ~P      , 
 

 

1  (~(QR) P) Premise 

2  ~P  Premise 

3  Q  Premise 

4  ~~(QR)      , 

5  (QR)      ,  

6  R      , 
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B11: Premises: P,(P→R),(P→(R→Q)). Show: Q. 

  

 

1  P Premise 

2  (PR)  Premise 

3  (P(RQ))  Premise 

4  R      , 

5  (RQ)      ,  

6  Q      , 
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C1: Premises: P,(P→R),(P→(R→Q)). Show: Q. 

 

C2: Premises: (S → ~Q), (P → S), ~~P. Show: ~Q. 

 

  

 

1  ~Q Premise 

2  (~QS)  Premise 

3    1, 2 modus ponens 
 

 

1  (S~Q) Premise 

2  (PS)  Premise 

3  Q  Premise 

4    3, double negation 

5    2, 4  modus ponens 

6    1, 5 modus ponens 
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C3: Premises: (T → P), (Q → S), (S → T), ~P. Show: ~Q. 

 

C4: Premises: R, P, (P → (R → Q)). Show: Q. 

 

1  (TP) Premise 

2  (QS)  Premise 

3  (ST)  Premise 

4  ~P  Premise 

5    1, 4 modus tollens 

6    3, 5 modus tollens 

7    2, 6 modus tollens 
 

 

1  R Premise 

2  P  Premise 

3  (P(RQ))  Premise 

4    2, 5 modus ponens 

5    1, 4  modus tollens 
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C5: Premises: ((R → S) → Q), ~Q, (~(R → S) → V). Show: V. 

 

 

C6: Premises: (P → (Q → R)), ~(Q → R). Show: ~P. 

 

1  ((RS) Q) Premise 

2  ~Q  Premise 

3  (~(RS) V)  Premise 

4    1, 2 modus tollens 

5    1, 4  modus ponens 
 

 

1  (P(RQ)) Premise 

2  ~(QR)  Premise 

3    1, 2 modus tollens 
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C7: Premises: (~(Q → R) →P), ~P, Q. Show: R. 

 

C8: Premises: P,(P→R),(P→(R→Q)). Show: Q. 

 

1  (~(QR) P) Premise 

2  ~P  Premise 

3  Q  Premise 

4    1, 2 modus tollens 

5    4, double negation   

6    3, 5 modus ponens 
 

 

1  P Premise 

2  (PR)  Premise 

3  (P(RQ))  Premise 

4    1, 2 modus ponens 

5    1, 3 modus ponens  

6    4, 5 modus ponens 
 


